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, DOES THE ADMIKISTRATION OF DIETHYLS TILBESTROL DURING 

PREGNANCY HAVE THERAPEUTIC VALUE?*! 

Vs', J. DiECKMANN, M.D,, M. E. DA^^s, M.D., L. JL RvKKrE^ncz, SJ^L, akd 

R, E. PornN^ER. S,M., .Chicago; Ilu 

(FroTn the Department of O^tsteiricjs and Gyr,ecology of the Unxversity of Chicago and the 

Chicfigo Ly\T%g-\n BospitclJ 

IN 1946 -Smith and Smiih^ sxiggested that intireasing amounts of diethylstiU 
bestrol should be administered to all women dtiring pregnancy to prevent 
or decrease th« hazards of the late complications of pregnancy for mothers 
and babies. The basis for such prophylactic therapy as well as the active 
therapy ox these pregnancy complications stems from a series of e5:periments 
by the Smiths on the steroid hormones in normal and abnormal pregnancy.' . 
These laboratory observations and their theoretical implications were sup- . 
ported by clinical observations, part of >vhich were made under the super- ^ 
.Adsion of the Smiths and part were the collected reports of other clinical • 
observers. 

The use of diethyistilbestrol to prevent and to treat pregnancy complica- 
tions is based on the supposition that there develops a deficiency in the pro- '/ 
.duction of progesterone and other steroids by; the placenta which predisposes .V 
to or causes these pregnancy complications* The secretion of these steroids;". 
can be stimulated by diethylsiilbestroL The increased amounts of steroids - 
made available by the placenta postpone, reduce the severity of, or prevent :' 
some of the late complications of pregnancy. 

§ 

The laboratory experiments which provided the background for this inter- 
esting concept of 'the Sitdths have lacked confirmation by other investigators. 
Davis and Fugo^* * in two reports noted that the administration of diethyktil-. 
bestrol to patients during pregnancy did act result in an increased output of 
urinary pregnanediol. a measure of progesterone metabolism. Sommerville, .. 
Marrian and Clayton" confirmed these observations and noted a drop in uri- 
nary pregnanediol and no gross change in endogenous estrogen. Although 
many additional experimental data will be necessary to determine the role of 
■ diethyistilbestrol in placental steroid metabolism, this paper \^ill confine itself .- 
to the clinical implications of the Smith concept. 

. Smith and Smith in 1949* reported on the influence of diethyistilbestrol ' 
OTi the progress and outcome of pregnancy in a ,sene.s of primieravidas. As 

^. ., "^^'5 inytetisatlon wits jupported In part by a reaea-rch pram "=*HS RG^G?^ '-orn ih* 
.>:ational Institutes of KcalLh. Public Health Servlct ^ ' i^^-JiU, ..orn in« 



TPr«enicd at thft 5«ver.ty-»Lv;h Annual >tttUns ot lh« American Gynecological Soclex: 
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controls ihev used a series of primigrandas who received no special treatment. 
They recorded the following concln.sions : (1) It decreased the incidence of 
the late toxemias of pregnancy. (2) The premature infants horn were un- 
tisually large for their gestational age. (3) The incidence of postmaturity^ 
was decreased. (4) The incidence of unexplained stillbirths was apparently ■ 
decreased. (5) The neonatal death rate was decreased. 

The most serious criticism of this study is the lack of adequate" controls. » 
Patients lo whom trial medication is administered ine%'iiab]y receive more 
meticulous study and medical care than other patients cared for simnltane- 
onsly. In two nutrition studies conducted by Dieckmann and associates' pa- 
tients who were cooperative and sumciently intelligent to follow the dietary 
instructions, keep good records, and attend clinic regularly had a lower inci- 
dence of abortion, premature delivery, pre-eclampsia and eclampsia, as well as 
a lower perinatal death rate, when compared \N-ith those of similar groups of 
Yv'omen- delivered concurrently at this hospital. However, when these figures 
were compared \mh those obtained in a control group in which the women 
received identical treatment with those on the nutrition study there were no 
significant differences. 

The prophylactic administration of dicthylstilbestrol and its therapeutic 
use in pregnancy complications have created widespread interest. To prevent, 
to postpone, or to ameliorate some of the common hazards of childbirth for 
mothers and babies is certainly a worthy goaL That all this can be accom- 
• plished by the daily consumption of a few tablets is indeed enticing. However, 
a careful perusal of the literature reveals that roost of the clinical data are 
not supported by -adequate controls.*' ' , • . 

The properly conducted clinical trial demands (1) that patients and staff 
should have no knowledge of the medication on ;rial; (2) that a similar group 
of patients should receive placebo medication which is not discernible from 
the medication on trial -/and (3) that the two groups of patients must be 
. treated simultaneously and as nearly alike as possible. In only one study re- 
.cently reported by Ferguson^^ have these criteria been met. He concluded 
that diethylstilbesirol had no effect on the incidence of pre-eclampsia, pre- 
maturity, perinatal mortality, fetal weight, and size of the placenta, • 

"We felt that it was timely to conduct a strictly scientifically .controlled- 
clinical experiment to determine the value of diethylstilbestrol in our obstetric 
practice. The first patient was admitted to this study on Sept. 29, 1950. The 
study terminated Nov, 20, 1952. 

The following criteria were used: The sampling was to be sufficiently*. 
large so that -the results would be statistically significant. A control group 
of patients who were managed similarly and simultaneously was necessary. It 
was decided thai 2,000 patients registered consecutively in our prenatal clinics 
. prior to :he twentieth week of gestation would provide an adequate number. 
Every other patient would serve as a control. In order to eliminate the per- 
sonal element, each patient was assigned a code number known only to one 
indi\*idual w^ho was not a clinician. The identity of the two groups was not 
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available until after the data were tabulated by the statistician. A study sheet 
in duplicate containing pertinent information and ;he dosage schedule was 
kept for each patient. One copy was retained in the prenatal record and the 
other was in^ the patients possession so that she could record the daily dosage 
of tablets. . . 

• 

Four dilTerent tablets were designed for this experiment, tablets contain- 
ing" 5 and 25 mg. of diethylsiiibestrol and similar tablets containing a placebo. 
Incorporated in all the tablets was 3 mg. of phenol red, an easy tracer sub- 
stance. This dye is eliminated in the urine and each urine sam'ple was checked 
for its presence in order to ascertain if the patient was taking her tablets. 
She w*as not aware of this check and some women were eliminated from the 
study becavise their urine samples consistently contained no dye. 

The lollov^'ing schedule for the administration of tablets was followed: 
The initial dose varied from 5 to 37.5 mg., depending on the period in the 
gestation when the patient registered in our clinic. The maximum daily dose 
- of 15Q mg-.-was administered during the thirty-fourth and thirty-fifth weeks of 
the pregnancy. The duration of the pregnancy was calculated from the men- 
strual data. The 25 mg. tablets containing stilbestrol or the placebo were 
scored so that they could easily be broken in half and only one-half consumed. 

Each patient was Instructed as to the beginning dose and the continuing 
amounts to be taken. She was asked to note each daily dose on the print-ed 
■schednlcj thereby providing her with a constant reminder to take her medica- 
tion. At each prenatal >-isit this schedule was reviewed with her and a nota- 
tion made as to the degree of patient cooperation. When she completed her 
.medication" at the end of the thirty-fifth week, she returned the remaining 
tablets and her medication chart. , • . ■ 

Every patient on registering in our prenatal clinics who M'as thought to 
. ' be pregnant between 6 to 20 weeks, inclusive, %vas onered a box "of tablets 
without charge. Included were women who were knoum to have complications 
such as chronic hypertensive vascular disease, diabetes mellitus, or repeated 
abortions. Each patient was told that previous reports indicated ihat the 
tablets were of value in preventing some of the complications of pregnancy 
and that they would cause no harm to her or the feiiis. No coercion was used 
.but she,w»as asked to reiurn the tablets if she did not 'wish to cooperate. No 
special clinics or procedures were instituted. 

She was instructed to save the urine from bedtime to the next morning on 
* the day of her routine clinic visit and bring in a small specimen. It was 
, tested for phenol red by alkalinizing.with 10 per 'cent sodium hydroxide. A 
red color merely indicated that the patient had taken one or more of the 
stilbestrol or placebo tablets, We could not determine how many tablets she 
took per day or week because of the individual diiierences in absorption and 
excretion of phenol red. The amount of this dye was such that a few patients 
tested negative in periods when ihey were taking only one pill; all tested 
positive with two or more tablets. In ihe patient who was taking the pills 
regularly \\'hose urine was tested at fairly, frequent clinic visits starting at 7 
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weeks, the sequence of expected test reports was negative-positive, positive, 
negative-positive when the s-witch to 25 ing. piils was made, and then positive 
■until administration wns discontinued. In general, ihe reports based on test- 
ing for phenol red correlated well with those based on the patient's statements . 
to the clinic staff. 

Each set of boxes of pills carried a label with the number which was to * 
be assigned to the patient taking that particular batch of pills. The numbers 
ran consecutively. Approximately equal numbers of stilbestrol and placebo 
pills were given out during the period of the study. When the pills were 
given out to the patient, the number on the boxes was assigned to her and 
recorded in the record and on the iwo medication sheets. The patient's name, 
unit number, and study number were listed in a book kept by the clinic staE. 
B. E. P. packaged all the tablets, kept records of the number of boxes 
sent out. and was the only person who knew the code numbers which be placed 
in a sealed envelope. At the completion of the study, the sealed envelope con- 
taining "the**'c6de was opened in the presence of three people, the numbers 
checked with R. E. P.. and found to be correct. Because there was a difference 
in our results from those reported by the Smiths, M'e ^^^shed tO' determine if 
there had been a mix-up in the stilbestrol and placeho tablets, which were iden- 
tical. A representative from Eli Lilly and Company selected tablets from each 
of the containers and sent them to his company for analysis. Their report 
states that the tablets marked *' stilbestrol" contained the substance in the 
proper amounts. A colorimetric test for stilbestrol in our laboratory was. 
" positive for the same batch of tablets designated ''stilbestrol." • - "- / 

. . The statistician, who had considerable experience .%nth medical charts in 
our specialty, coded all the pertinent data. from the patient's record on IBM 
cards.. "W, J. D, served as her consultant when any question arose concerning 
the interpretation of factual data in the record. ' He did not know which 
.tablets had been taken by the patient. ' ' • .' •* 

A large number of data were accumulated in this study. They concern- 
the reproductive histories of 1,646 mothers and their babies cared for in a 
teaching institution and the beneficiaries of present-daj' obstetrical care. This 
report will concern itself only with some of the questions that have been raised 
by the ever-increasing use of diethylstilbestrol in obstetrics, 

A total of 2J62 pati'exits were entered in this study, evenly di\ided be- 
. tween those who received stilbestrol and tho.'-e who received placebos.- "When 
the final data were tabulated there remained 1,646 suit^xble records. Thus 22 
per cent of women to whom tablets were given were dropped from the study. 
In brief, women were dropped from our study for the following reasons: 
(a) 125 women cancelled their reservations because they moved or delivered 
elsewhere: (b) 198 women did not take the tablets regularly according to 
schedule: (c) 52 women aborted prior to the enc of 21 days of medication; 
(d) the I'eiuainder were dropped because of such reasons as not pregnant, 
husband objected to medication, nausea, etc. 

The dnta presented in the following discussion and tables concern 840 
patients who took graduated amounts of die;hylstilbestrol according to the 
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schedule in Table I suggested by the SmiihSj beginning prior to the t^ventieth 
week and continuing iininterruptedly for at least 5 weeks. Sening as con- 
trols were 806 women who took similar tablets according to the same schedule 
containing only a placebo and the dye and cared for simultaneously by the 
same medical staff under similar conditions. The statistician and tlie clinicians 
are in agreement that these two groups of patients are comparable and can be 
treated as such. 

Table I. Daily Dosage or Diethylstileestkol 



WEEliS PREGNANT 



Dl ZTH YLSTILB ESTROL 



7-S 
9*10 
1M2 

13-14 

15-16 

17, as and 19 

20-21 

22-23 . 

24-25 

26-27 

28-29 

30-31 

32-33 

34*35 



5 
10 


mg. 


15 
20 




25 

3:.5 

50 


nig. 
mg. 


67.5 


mg. 


T5 
S7.5 


mg. 
ng. 


100 


^K- 


112.5 

125 

150 


Elg. 

mg. 
leg. 




The distribution of patients in the tw'o g^roups can be noted in Table II. 
It is entirely accidental that the several categories of patients are so evenly 
di^dded between those who received diethylstilbestrol and those in the control 
group to whom a placebo was administered. The term primigravida is used 
in our data Xo indicate the first pregnancy. If the patient has had one or more 
additional pregnancies which terminated prior to ^'ia.bility she is considered 
a primipara in the current pregnancy studied. If she has had one or more 
\-iable babies prior to the current pregnancy she is classified as a multipara. 
' " . ' ■ .• 

■ T-4.BLE II. DiSTKlBUTlOK OF CaSES BY HiSTORT 



STn-BESTKOL 



NO, 



1 



9c 



CONTBOL 



NO. 



I 



7c 



Pricigr&ndas 

Gravida ii (1 abortion) 
Gravida iii (2 abortions) 
Gravida iv (3 abortaons) 
Gravida t (4 abortions) 

Multiparas, normal 

Multiparas \Yith abortion and o'ther 
abnorcalitics 



314 


37.4 


316 


39.2 


103 


12.3 


91 


12.8 


19 


2.3 


IS 


2.2 


g 


• 1.1 


s . 


1.0 


1 


.1 





— 


2S7 


34.1 


2S4 


35.2 


36 


4.3 


25 


4.5 



MuitJparae, abnortn 


0.1. no aboi 


■tion 


71 


S.o 


64 


7.9 


Total 






S40 




806 




All primiparas 
All miiltiuJiras 


* 




446 

394 




433 
.^73 





Fig. 1 is a grnpbic tli.stribuTion of the period in gestation when the pa- 
tients in this study began to take taiblets. Forty-one per cent of the women 
began to take stilbestrol prior to the eleventh week compared to 43 Der cent 
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of the controls; 43 per cent of each group siarted medication prior to the 
fifteen vh week of the gestation; 14.4 per cent of the stilbestrol group and 11.8 
per cent of the controls began piior to the ninc.eenth week. The average time •. 
of the patient's entry into the stiidy was 11.5 weeks for the primiparas and ■ 
12.5 weeks for the multiparas." * • 

In the experimental statistical approach to a clinical problem it is im- 
portant to compare similar groups of patienis in so far as human materia] will 
allow. Table III records the mean figures lor^age, height, and weight -incre^ 
ment during pregnancy of the stilbestrol-lreated group and the control group. 
It is surprising how closely these groups compare v-*itb each other. The 
multiparas averaged about three years older than the primiparas. The initial 
mean weights of the two groups were almost similar. The total weight gain 
during pregnancy in the primiparas was 9.S kilograms, compared with 9.5 
kilograms in the controls: 9.3 kilograms in the multiparas, .compared with 8,7 
kilograms for the controls. There was very little difference in their weight 
loss by the. tenth postparrum day. 



PRIMIPARAS 

STILBESTJKX 

COhTROL 




MULTIPARAS 

STILBESTFOL 



7 9 II (3 IS 17 t9 SO .: . 

WEEKS PRCGNAMT AT TIME Of ENTRY 

Fic. 1- — Shows the distribution or limes of ^ntrj' lo studv. 

The duration of pregnancy is the most important factor in prematurity. 
The several criteria for calculating the length of gestation have wide limits 
of error. It is usually agreed that the meiistrual data provide the most simple 
and probably the most accurate means of calculating the due date. Using 
the iii'st day of the last noriual menstrual period to determine the expected 
delivery date, the mean length of pregnancy was 3S,7 weeks in the primiparas 
on stilbestrol medication and 39.3 weeks in the controls; 3S.6 weeks in the 
multiparas on stilbestrol and 39.4 weeks in their controls. Analysis' of the 
length of pregnancy for all cases shows a statistically significant longer dura- 
tion of pregnancy for both control primiparas and multiparas, at the P = 0.01 
level. Statisticnl analysis of the uncorrected data shows that stilbestrol did 
shorten the duration of the pregnancy before the thirty-seventh week, as 
sho'^Ti in Table IV, It is obvious that there is a marked increase in the num- 
ber of primiparas and multiparas in the stilbe.strol group over that of the 
control group up to 37 weeks. These data seem to indicate that stilbestrol 
favors premature labor. It may be due to an excess amouni of hormone. If 
the patient reaches 37 or more weeks of gestation, the previous administration 
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of siilbestrol has no further effect, but before ihat time it appears to change 
the balance in that more patients deliver prematurely. Data corrected to com- 
pare wnth the Smiths' are shown in Fig. 4. 

Table III, Age^ HEicnT. VT eight, akd Buratio.v or PREG>rA>rcT 

(MEA.S* PlGUKES) 



STILBESTEOL GROUP 



i»rtIMIPAlU.S MULTIPARAS 



COSTP.OL GROUP 



PmMIPAP.AS I MULTIPARAS 




A*^c (years) 
Height (cm.) 

TV eight (kilograms, miiiiniuiiij 
Weight gain 

Weight Joss in puerperium 
Length of gestation (weeks) 
(Term 40 weeks) 



26.7 


29.5 


26.4 . 


29.0 


162.2 - 


■ 162.0 


162.2 


' . 151.5 


57.9 


59.S 


58.5 


59'.5 


9.6 


9.3 


9-5 


S.J 


7.4 


7.2 


7.7 


7.5 


3S.7 


3S.5 


39.3 


39.4 





Table r^". 


Time or Delivery Based os Bate of Last Men'stp.uatiok 




WEEKS ' 
GESTATIOK 


PRIM1PARA5 


MCLTIPAF.AS 




STILBESTROL 


1 CO.VTROL 


Sr^LBESTROL \ 


COSTROL 




29-36 " ' ' 

37-42 

43 and over 


5.195; 

89.S91? 

5.1 ^^c 


3.6% 8.4 9'c 

92.2^0 S8.3% 

4.2% 3,3 re 


4.9% 

8S.5% 

, 6.6% 


Ta£LE V. TOZE^tUS OP Preg.s*anc7 




, 


PPJMIPAJIAS 


MtTLTlPAJLAS 




STILBESTKOL 


CO.VTTROL 


ST1LBESTPJ3L 


CONTROL 


* 


KO. I 9fc* 


KO. t %* 


KO. 7c" 


h'O, 7c' 



Pre-eclajnpsla- 16 

eclampsia 

Eascntial hypertension ' 11 

Chronic giomerulo- • , .2 

nephritis * . 



3.5 



13 



3.0 



0.3 



0.8 



2.5 


6 


1.4 


■'11 


2.8. 


10 


-2.7 


0.4 


1 


0.2 


3 


O.S 





_. 



Pyelonephritis 
Abniptio placentae 3 


• 0,7 


J- 1 

2 0.5 2 


0.3 
0.5 





o's 


Total .446 


(S40) 


433 394 


rso6) 


373 . 


• 


, •Percentage of sroup, • . 


•Table YL 


Weight or Babies 


• 


- 


-. 



WEIGHT IK GRAMS 



PRIMIPARAS 



•MCLTIPAnAS 



STItiBESTROL 



KO. 



% 



COXTROL 



NO. \ % 



ST1L3ESTR0L 



KO. I 



9'r 



1,000-1.299 


3 


0,7 


1 


0.2 


i 


1.1 


1,300-2,499 


29 


6,S 


16 


3.8 


23 


6.1 


2^00-4,499 


SS7 


91.7 


400 


95.5 


342 


90.9" 


4,500 and over 


3 


0.7 





0.5 


7 


1.9 



CO.VTROL 



KO. 1 



% 



2 

17 

332 





0.6 

4.S 

93.2 

1.4 



Total cases 


422 


Average weight all 
bahies 

Average \vci^ht of 
babies 2.5O0 grams 
and over 


3,200 
3,300 - 



419 



376 



356 



3;300 

3,360 



3,300 
3,407 



3,300 
,295 



3' 



AhoTt\o7i, — During the last five years the incidence of abortion (1 to 999 
grams or before the twenty-eighth ^veek) wjis S,3 per ceni. The data in Fig. 
2 exhibit the incidence of abortion among the several groups of patients 
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Studied. Abortions occurred in 4,7 per cent of primipara^ on stilbesirol, com- 
pared wth 2.5 p^r cent of the controls; in 3.3 per cent of the multiparas on 
.stilbestrol. compared with 1.6 per cent of the controls. Although the abortion 
rate in the stilbestrol group %yas higher than in the control group, the total 
number of patients was too small to be statisticallv significant. Since most 
abortions occur before the seventeenth week, and since patients were omitted 
'if they had less than 5 weeks of treatment, it is obvious why the abortion rate 
was lower than the hospital incidence. 
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Fig. 3. — A^ The incidence of pre-eclampsia, B, The incidence of prt-fcclampsia and hyperten- 
sive disease in the varJoujs groups of patients. 

.Tozemms of Pregnancy, — In Table V are listed all of the patients who 
exhibited clinical findings which warranted ihe diagnosis of toxemia of preg- 
nancy. It Mill be noted that the 'incidence of pre-eclampsia was 3.5 per cent 
in the primiparas on stilbestrol compared to 3 per cent in the control group; 
0.3 per cent in the multiparas compared with 0.8 per cent in the controls. The 
incidence of essential hypertension was 2.5 per ttnt in the primiparas on stil- 
bestrol in contrast to 1.4 per cent in the controls ; it was 2.8 per cent in the 
multiparas compared with 2.7 per cent in the controls. 

Pig. 3 presents a graphic distribution of the toxemia patients after the 
histories were carefully reviewed by Dieckmann and corrected to conform 
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to the data presented by the Smiths. These corrected restilts diner very little 
from the uncorrected data in Table V. The several groups were too small to 
treat statistically. However, not only did the administration of diethyistil- 
bestrol fail to decrease the incidence of toxemias but there was no difference. 
in the time of onset of this com'plication nor in its severity in the two groups 
of patients studied. One must conclude that the prophylactic administration 
of stilbestrol has no therapeutic value in decreasing the hazards of laie preg- 
nancy toxemias. 

Birth Weights of Bahics, — In Table' VI are listed all of thfr babies according 
to their birih weights. It is pbnous that in the vario'os weight categories there 
was a slightly greater percentage of babies that weighed less in the stilbestrol 
group as compared with those in the control group in both primiparas and 
multiparas. The average weight of all babies of primiparas on stilbestrol was 
3j200 grams compared with 3^300 grams for the controls; the babies of 
multiparas on stilbestrol, as well as those on placebos, averaged 3,300 grams. 
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Fig, 4. — JL, Th« Incidence of prem&ture babies bv menstrual s-^e. B, 3y weight ot the babies. 
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Preniaiuriiy. — The diagnosis of prematurity* is "based on the weight, length 
of the gestation, and physical findings of the baby. The duration of pregnancy 
ts not easy to determine accurately, for it is subject to %\ide variation. The 
physical signs of prematurity; including x-ray study of ossification centers, are 
not reliable indices, nor do they provide sharp end points. Weight is the most 
reliable criterion for premaiurity. During the past ive years the over-all inci- 
dence of premature delivery based on babies weighing 1,000 to 2,499 grams- 
was 6.6 per "cent Table VIl lists the incidence of prematurity by weight. In 
the group of women on stilbestrol. S.8 per cent of the babies weighed less than 
2,500 grams compared with 6- per cent in the control group. *In the stilbestrol 
group 3.3 per cent weighed under 1,500 grams, 1.4 per cent weighed 1,500 to 
1,999 grams, and 4 per cent weighed 2,000 to 2,499 grams. This compares with 
1,1 per cent, 1.1 per cent, and 3.7 per cent in the control group. 
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Pig. 4 is a graphic presentation of ihe datn on premature babies corrected 
to conform to the data presented by the Smiths by omitting women with 
known hypertension, cliabe.te-s mellitus, chronic nephritis, twins, etc. In A the 
premature babies are cla^s-sified by menstrual ai^^e and in B by weight. It is 
obvious that using eitlier criterion for prematurity, a greater number of pre- 
mature babies were deliv.ered to women to "v^-hom stilhestrol was administered 
as compared with the control group. 

Premature infants of mothers who took stilbestrol did not appear to 
differ from those of the control mothers at the same gestatioi}al age. If pre- • 
maturity was defined in terms of weight of the baby, the incidence was higher, 
but not significantly so, for all stiibesirol groups. On the basis of week of 
delivery, there was a real difference between stilbestrol and control cases. 
Both primiparas and multiparas tended, with fair statistical signincance, to 
deliver earlier in the stilbestrol groups, and the primiparas who took stilbes- 
trol delivered a significantly larger number of infants before the thirty-eighth " 
w^eek. 

Posimaiuriiy, — This is exceedini;ly difficult to defae. The menstrual data 
are so unreliable that they are of little va.lue in determining postmaturity. Un- 
doubtedly, the size of the baby need not bear a direct relationship to his matur- 
ity. In our data, Table T^, delircry occurred at an estimated 43 weeks or longer 
in 5.1 per cent of the primiparas on stilbestrol compared to 4.2 per cent of the 
controls. The figui'es for multiparas w^ere 3.3 per cent and 6.6 per cent, re- ' 
spectively. In Table VI the number of babies that weighed .more than 4,500 
grams is comparable in the several groups of patients. The admuiistration of 
stilbestrol did not prevent postmaturity. 

. ' * ' " •' 

Table VIII. PEr.iNATAi^.McRTAUTr ' " :' 

(Ai!^ DtATHS OF Fetuses 1,000 Gilams akd Over} 



PrJXCIPAEAS 



stu-bestrol l con'trol 



.1 



MULTIPARAS 



STILBESTROL | 00.*^TBOL 



Stillbirths : 

Ajitcpanum, under 

24*liours 
Aniepartura, more 
than 24 hours 
Intranarium 



4 

1 







2 





n 



Total £r:i3births 


5 {1.1%) 


•a 


CO.9%) 


2 (0.5%) 


4 (1.1%) 


Neonatal : 

Dnder 24 hours 
1-10 davs 
Oer 30 days 


*> 

5 






1 




5 

4 

' 


2 

i 




Total neonatal 


7 (1.6%) 


3 


(0.2%) 


9 {2.S%) 


3 .(O.S%) 


• Peris cial 


12 (2.7%) 


5 


(1.1%) 


11 {?.£%) 


7 (1.9%) 



The pediatricians who studied our babies could find no dinerences in the 
strength, vigor, nursing ability, "weight loss, and other criteria of growth and 
development in babies born of mothers who had received stilbestrol and those 
who had taken placebos. There were no statistically significant diiierences in 
the length of babies in ihese two groups. It must be concluded that the pro- 
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phylactic administration of diethylstilbestrol to mothers did not decrease the 
incidence of prematxiniT based on fetal weight nor did it res\xlt in larger 
babies for their g-estational age. 

Perinatal mortality includes all stillbirths and neonatal deaths of babies 
weighing 1.000 grams or more. From 1946 to 1952 the incidence of stillbirths 
was 0.95 per cent and of neonatal deaths was 1.06 per cent. Data for this 
study are given In Table VIII, The stillbirth rate in primiparas oh stilbestrol 
was 1,1 per cent compared with 0.9 per cent in the control group; in multip- 
aras it ^vas 0.5 per cent compared tp 1.1 per cent. The neonatal death rate of 
infants born to primiparas on stilbestrol was 1.6 per cent compared to 0.2 per 
cent in the control group : in multiparas i: was 2.3 per cent compared to O.S 
per cent in the controls. The perinatal mortality was 2.7 per cent in all the 
women who were taking stilbestrol compared to 1.5 per cent in the ^omen in 
the control group. 
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Fig. 6, — Showa the stillbirth and neonalal death rates (l.OOO or more Erajna) Jor the various 

croups o? patients. 

Fig. 5 is a graphic presentation of perinatal mortality after the data were 
corrected by the deletion of patients with Ivuown essential hypertension, dia- 
betes mellitus, chronic glomerular nephritis, etc., to conform to the data pre- 
sented by the Smiths. Although the sizes of the groups are too small to have 
statistical significance it is apparent that all the fetal deaths occurred in- 
infants of the women who received stilbestrol. 

Our data on perinatal mortality do not indicate that the prophylactic ad- 
ministration of diethylstilbestrol influenced favorably the fetal salvage. 

CoTi^^nital Anomalies. — All anomalies -present in the babies at birth are 
■ listed in Table IX. It ^^•ill be noted that most of these are minor and of no. great 
importance. However, it is obvious that there are no dicerences between the 
. two groups of patients. It can be concluded that diethylstilbestrol did not in- 
crease or decrease the occurrence of fetal anomalies. 

Nausea and Yoviiting. — The ability of the pregnant patient to consume huge 
amounts of diethylstilbestrol without nausea or vomiting is an old observation. 
In our data. 15 women (1.4 per cent of the original group) discontinued stil- 
bestrol because of nausea or vomiting. However, 16 women (1.5 per cent of 
the original group) who were taking placebos stopped the tablets for the same 
reason. All of those dropping out because of nausea speciiicaliy reported 
that the pills made them sick, and many suted that the nausea decreased 
sharply as soon as they stopped. Yet half of these women were actually tak- 
ing placebos. 
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Since oiir data were at variance with those of the Smiths, they were all re- 
checked. The charts of patients with toxemia of pregnancy, premature deliv- 
ery, stillbirths and neonatal deaths, and any other complication or abnor- 
mality, were examined again by one of the senior authors with no knowledge 
•of the kind of medication. There was no significant change in any of the 
results. 

Table IX Co.vgen'ital An-oUalxts 



TYPE or A^'OMaLY 



rFJMIPAKAS 



STIL3ESTPJ3L 



CON'TPJDL 



MTTLTIPARAS 



STCLBESTROl 



CONTROL 



Minor 

Skin, as papilloma 
Crstocele, hydrocele 
IlareKp. cleft palate, etc 
, Clubfeet, multiple digits 
Mocgolism 

Brain and spinal cord 
Cardiac, etc. 
Gaitrotntestinal 

Genitourinary 
Multiple major 



/ 
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7 


1- 
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3 . 
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it 


1 
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2 • 


5 


6 


O 








. 


1 


1 











2 


1 


1 


n 


1 


0' 











o 





3 


2 


2 


1 





Total anonialiea 
Total izfaats 



27 
426 



32 

415 



27 
376 



24 
361 



Conclusions 

A strictly controlled clinical trial of the therapeutic value of diethylstil- 
bestrol administered to patients during pregnancy in reducing the hazards; 
of some of the ^late complications of pregnancy for mothers. and babies has - 
been reported, • ' . ■■ 

The various complications were studied in the total unselected group of 
patients divided into primigravidas, .primiparas, and multiparas. . Then" the; 
groups 'were^ again -studied after all groups vrere corrected to compare vidth 
•the Smiths'. ^^^ 

■ The resxilts of the administration of diethylstilbestro^wpRuated amounts 
to S40 patients according to a schedule suggested -^™Re Smiths were com- 
pared -with the results of an identical placebo "tEyBBr" given to S06 patients. 
Stilbestrol didj pt redvi rf thfi inrif^gnnf^ nf rjbcrtiniLjrPTnptnritTj or postma- 
turity. Premature babies of stilbestrol-treated mothers were no longer nor. 
more mature for their gestational ages than comparable prematures in the 
control group of placebo-treated mothers. It did not decrease the incidence 
of perinatal mortality. It did not decrease the frequency of the toxemias -of: 
pregnancy. 

Acknowledgment ia made to Eli Lillv and Compauj for aid in makis-g the stilbestrol 
and placebo tablets with the dye and for the final determination of the stilbestrolj to 
Lillian Natusko for the examination of the urines for phenol red] to the staff and residents. 
■ for taelr cooperation. 
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